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SEQUENCE LISTING 



Phalen, Carol M 



<120> Nitrite-Oxidizing Bacteria and Methods of Using and Detecting the 
Same 

<130> 81289-294289 

<140> US 10/682,179 

<141> 2003-10-09 

<160> 22 

<170> Patentin version 3.2 

<210> 1 

<211> 1495 

<212> DNA 

<213> unknown 



<220> 

<223> NOB 


SB7c32 16S 


rDNA 










<400> 1 
tgatcatggc 


tcagattgaa 


cgctggcggc 


atgcctaaca 


catgcaagtc 


gagcggcagc 


60 


agcgcctttc 


ttcggaaagg 


tggctggcga 


gcggcggacg 


ggtgagtaac 


gcgtgggaat 


120 


ctaccttcgg 


tgggggatag 


cccggggaaa 


ctcggattaa 


taccgcatac 


gcctacgggg 


180 


gaaagcgggc 


ctctgcttgc 


aagctcgcac 


cgatggatga 


gcccgcgtcc 


gattagctag 


240 


ttaataaaat 


aataacctac 


caaaacaaca 


atcoataact 

U \- V* y y l_ UU V— V. 


y y v. *— L y ci y U y 


y ci V- y ci i_ v_ ay v_ 


300 
~/ \j \j 


cacactggga 


ctgagacacg 


gcccagactc 


ctacgggagg 


cagcagtggg 


gaatattgga 


360 


caatgggcgc 


aagcctgatc 


cagcaatgcc 


gcgtgggtga 


agaaggcctg 


cgggttgtaa 


420 


agccctttca 


gtcgggagga 


aaagcatcgg 


gttaatacct 


cggtgtcttg 


acgttaccgg 


480 


cagaagaagc 


accggctaac 


tccgtgccag 


cagccgcggt 


aatacggagg 


gtgcaagcgt 


540 


taatcggaat 


tactgggcgt 


aaagcgcatg 


taggcggtcg 


gataagtcgg 


gtgtgaaagc 


600 


cccgggctca 


acctgggaat 


tgcatccgat 


actgtttggc 


tagagtctgg 


tagagggagg 


660 


cggaattccc 


ggtgtagcgg 


tgaaatgcgt 


agatatcggg 


aggaacacca 


gtggcgaagg 


720 


cggtctcctg 


gatcaagact 


gacgctgagg 


tgcgaaagcg 


tggggagcaa 


acaggattag 


780 


ataccctggt 


agtccacgcc 


gtaaacgatg 


aggactagcc 


gttggattca 


ttaatgagtc 


840 


tagtggcgca 


gctaacgcgt 


taagtcctcc 


gcctggggag 


tacggccgca 


aggttaaaac 


900 


tcaaaggaat 


tgacgggggc 


ccgcacaagc 


ggtggagcat 


gtggtttaat 


tcgatgcaac 


960 


gcgaagaacc 


ttacctgctc 


ttgacatctc 


cggaacctta 


cagagatgtg 


agggtgcctt 


1020 


cgggaaccgg 


atgacaggtg 


ctgcatggct 


gtcgtcagct 


cgtgtcgtga 


gatgttgggt 


1080 


taagtcccgc 


aacgagcgca 


acccttgccc 


ctagttacca 
Page 


gcggttcggc 
1 


cggggactct 


1140 
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agggggactg ccggtgacaa 


accggaggaa 


ggtggggatg 


acgtcaagtc 


atcatggccc 


1200 


ttatgggcag ggctacacac 


gtgctacaat 


ggccggtaca 


aagggttgca 


aaccgtggag 


1260 


gggagctaat 


cccaaaaagc 


cggtcccagt 


ccggattgca 


gtctgcaact 


cgactgcatg 


1320 


aagtcggaat 


cgctagtaat 


cgcggatcag 


caatgccgcg 


gtgaatacgt 


tcccgggcct 


1380 


tgtacacacc gcccgtcaca 




v.yyv» Ly (.nViV. 


aaaaatcaal* 


aocrl"aarn* 


1440 


tcttaggaag gagggcgctg 


cccacggtgt 


ggtcgatgac 


tggggtgaag 


tcgta 


1495 


<210> 2 
<211> 1450 
<212> DNA 
<213> Unknown 












<220> 

<223> NOB 


SB/cll 16S 


TDNA 










<400> 2 
gatcatggct 


cagattgaac 


gctggcggca 

3 ^^^^ 


tgcctaacac 


atgcaagtcg 


agcggcagca 


60 


gcacctctct 


tcggaaaggt 


ggctqqcqaq 

3 3 33 ^ «7 


cqqcqqacqg 


gtgagtaacg 


cgtgggaatc 


120 


taccttcggt 


gggggatagc 


ccggggaaac 


tcggattaat 


accgcatacg 


cctacqqqqq 

ZJZJZJZJZJ 


180 


aaagcgggcc 


tctgcttgca 


agctcgcacc 


gatggatgag 

3 3 3 3 3 


cccgcgaccg 


attagctagt 


240 


tggtggggta 


acggcctacc 


aaggcgacga 


tcggtagctg 


gtctgagagg 

3 3 3 33 


acgatcagcc 


300 


acactgggac 


tgagacacgg 


cccagactcc 


tacgggaggc 


aqcagtgggg 

3 3 ZJ ZJ ZJ ZJ 


aatattggac 


360 


aatgggcgca 


agcctgatcc 


agcaatgccg 


cgtgggtgaa 

3 3 3 3 ZJ 


gaaggcctgc 


gggttgtaaa 


420 


gccctttcag 


ccgggaggaa 


aagcatcggg 

ZJ ZJ ZJ ZJ 


ttaatacctc 


gatgtgttga 


cgttaccggc 


480 


agaagaagca 


ccggctaact 


ccgtgccagc 


agccgcggta 


atacggaggg 

33 333 


tgcaagcgtt 


540 


aatcggaatt 


actgggcgta 


aagcgcatgt 


aggcggtcgg 

3 3 3 3 3 3 


ataagtcggg 

3 333 


tgtgaaagcc 


600 


ccgggctcaa 


cctgggaatt 


gcatccgata 


ctgtttgtct 


agagtctggt 


agagggaggc 

^Zj zjzjzj zjzj 


660 


ggaattcccg 


gtgtagcggt 


gaaatgcgta 


gatatcggga 


ggaacaccag 


tggcgaaggc 

^Zjzj Zj zjZj 


720 


ggtctcctgg 


atcaagactg 


acgctgaggt 


gcgaaagcgt 


ggggagcaaa 

ZJ ZJ ZJ ZJ ZJ 


caggattaga 


780 


taccctggta 


gtccacgccg 


taaacgatga 


ggactagccg 


ttggattcat 


taatgagtct 


840 


agtggcgcag 


ctaacgcgtt 


aagtcctccg 


cctggggagt 


acggccgcaa 


ggttaaaact 


900 


caaaggaatt 


gacgggggcc 


cgcacaagcg 


gtggagcatg 


tggtttaatt 


cgatgcaacg 


960 


cgaagaacct 


tacctgctct 




yyd.clv_L.LLyL 


d.y cty d. ty t yd 


yyyLyccLLC 




gggaaccgga 


tgacaggtgc 


tgcatggctg 


tcgtcagctc 


gtgtcgtgag 


atgttgggtt 


1080 


aggtcccgca 


acgagcgcaa 


cccttgcccc 


tagttaccag 


cggttcggcc 


ggggactcta 


1140 


gggggactgc 


cggtgacaaa 


ccggaggatg 


gtggggatga 
Page 


cgtcaagtca 
2 


tcatggccct 


1200 
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tatgagcagg gctacacacg tgctacaatg gccggtacaa agggttgcaa accgtgaggg 1260 

ggagctaatc ccaaaaagcc ggtcccagtc cggattgcag tctgcaactc gactgcatga 1320 

agtcggaatc gctagtaatc gcggatcagc aatgccgcgg tgaatacgtt cccgggcctt 1380 

gtacacaccg cccgtcacac catgggagtc ggctgcacca gaagtcggta gcctaacctt 1440 

cttaggaagg 1450 

<210> 3 

<211> 1445 

<212> DNA 

<213> Unknown 

<220> 

<223> NOB SB7cl36 16S rDNA 
<400> 3 



tgatcatggc 


tcagaacgaa 


cgctggcggc gcgcctaaca catgcaagtc gaacgagaat 


60 


ccggggcaac 


tcggtagtaa 


agtggcaaac gggtgaggaa tacatgggta acctgccctt 


120 


gagaagggaa 


taacccgccg 


aaaggtgagc taatacccta tacgctatca tttttacgaa 


180 


aaagatagga 


aagccaagtc 


gaggacttgg tactcaagga ggggctcatg tcctatcagc 


240 


ttgttggtgg 


ggtaacggcc 


taccaaggct acgacgggta gctggtctga gaggatgatc 


300 


agccacactg 


gcactgagat 


acgggccaga ctcctacggg aggcagcagt gaggaatatt 


360 


gcgcaatggg 


cgaaagcctg 


acgcagcgac gccgcgtggg ggatgaaggt tttcggattg 


420 


taaacccctt 


tcatgaggaa 


agataaagtg ggtaaccact tagacggtac ctcaagaaga 


480 




ddLL icy iyc 


cagcagccgc ggLaaLacga wggT_ggcgag cgtLgtLcgg 




atttactggg 


cgtaaagagc 


acgtaggcgg ttgggaaagc cttttgggaa atctcccggc 


600 


ttaaccggga 


aaggtcgaga 


ggaactactc agctagagga cgggagagga gcgcggaatt 


660 


cccggtgtag 


cggtgaaatg 


cgtagatatc gggaagaagg ccggtggcga aggcggcgct 


720 


ctggaacgta 


cctgacgctg 


aggtgcgaaa gcgtggggag caaacaggat tagataccct 


780 


ggtagtccac 


gccctaaacg 


atgggtacta agtgtcggcg gtttaccgtc ggtgccgcag 


840 


ctaacgcagt 


aagtaccccg 


cctggggagt acggccgcaa ggttgaaact caaaggaatt 


900 


gacgggggcc 


cgcacaagcg 


gtggagcatg tggtttaatt cgacgcaacg cgaggaacct 


960 


tacccaggtt 


ggacatgctc 


gtggtacgaa cctgaaaggg tgaggacctc gaaaggggag 


1020 


cgagctcagg 


tgctgcatgg 


ctgtcgtcag ctcgtgccgt gaggtgttgg gttaagtccc 


1080 


gcaacgagcg 


taacccctgt 


cttcagttgc catcgggtca tgccgagcac tctgaagaga 


1140 


ctgcccagga 


taacggggag 


gaaggtgggg atgacgtcaa gtcagcatgg cctttatgcc 


1200 


tggggctaca 


cacgtgctac 


aatgaccggt acagagggtt gcaatcccgc aagggggagc 


1260 


caatctcaaa 


aaaccggcct 


cagttcagat tggggtctgc aactcgaccc catgaaggtg 
Page 3 


1320 
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gaatcgctag 


taatcgcgga 


tcagcacgcc gcggtgaata cgttcccggg ccttgtacac 


1380 


accgcccgtc acaccacgaa 


agtcagctgt accagaagtc actggcgcca acctgcaagg 


1440 


gaggc 






1445 


<210> 4 
<211> 1450 
<212> DNA 
<213> unknown 






<220> 

<ll5> NOB 


5B/C4/ lbS 


rDNA 




<4UU> 4 

tgatcatggc 


tcagaacgaa 


cgctggcggc gcgcctaaca catgcaagtc gaacgagaat 


60 


ccggggcaac 


tcggtagtaa 


agtggcaaac gggtgaggaa cacatgggta acctgccctt 


120 


gagaagggaa 


taacccgccg 


aaaggtgagc taatacccta tacgctatca tttttacgaa 


180 


aaagatagga 


aagccaagtc 


gaggacttgg tactcaagga ggggctcatg tcctatcagc 


240 


ttgttggtgg 


ggtaacggcc 


taccaaggct acgacgggta gctggtctga gaggatgatc 


300 


agccacactg 


gcactgagat 


acgggccaga ctcctacggg aggcagcagt gaggaatatt 


360 


gcgcaatggg 


cgaaagcctg 


acgcagcgac gccgcgtggg ggatgaaggt cttcggattg 


420 


taaacccctt 


tcatgaggaa 


agataaagtg ggtaaccact tagacggtac ctcaagaaga 


480 


agccacggct 


aacttcgtgc 


cagcagccgc ggtaatacga aggtggcgag cgttgttcgg 


540 


atttactggg 


cgtaaagagc 


acgtaggcgg ttgggaaagc cttttgggaa atctcccggc 


600 


ttaaccggga 


aaggtcgaga 


ggaactactc agctagagga cgggagagga gcgcggaatt 


660 


cccggtgtag 


cggtgaaatg 


cgtagatatc gggaagaagg ccggtggcga aggcggcgct 


720 


ctggaacgta 


cctgacgctg 


aggtgcgaaa gcgtggggag caaacaggat tagataccct 


780 


ggtagtccac 


gccctaaacg 


atgggtacta agtgtcggcg gtttaccgtc ggtgccgcag 


840 


ctaacgcagt 


aagtaccccg 


cctggggagt acggccgcaa ggttgaaact caaaggaatt 


900 


gacgggggcc 


cgcacaagcg 


gtggagcatg tggtttaatt cgacgcaacg cgaagaacct 


960 


tgcccaggtt 


ggacatgctc 


gtggtacgaa cctgaaaggt gaggacctcg aaaggggagc 


1020 


gagctcaggt 


gctgcatggc 


tgtcgtcagc tcgtgccgtg aggtgttggg ttaagtcccg 


1080 


caacgagcgt 


aacccctgtc 


ttrsnttnrr strnnntrat nrrnanrart rtnaananar 


n 40 


tgcccaggat 


aacggggagg 


aaggtgggga tgacgtcaag tcagcatggc ctttatgcct 


1200 


ggggctacac 


acgtgctaca 


atgaccggta cagagggttg caatcccgca agggggagcc 


1260 


aatctcaaaa 


aaccggcctc 


agttcagatt ggggtctgca actcgacccc atgaaggtgg 


1320 


aatcgctagt 


aatcgcggat 


cagcacgccg cggtgaatac gttcccgggc cttgtacaca 


1380 
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ccgcccgtca caccacgaaa gtcagctgta ccagaagtca ctggcgccaa cctgcaaggg 



agggcaggtg 



1440 
1450 



<210> 5 

<211> 1473 

<212> DNA 

<213> Unknown 

<220> 



<223> NOB 


R21c76 16S 


TDNA 




<400> 5 
gaacgaacgc 


tggcggcgcg 


cctaacacat gcaagtcgaa cgagaatccg gggcaacccg 


60 


gtagtaaagt 


ggcaaacggg 


tgaggaatgc atgggcaacc tgcccttgag aagggaataa 


120 


cccgccgaaa 


ggtgggctaa 


taccctatac gctatcttct tttcggaaaa gataggaaag 


180 


cttggtcgag 


gactcggcac 


tcaaggaggg gctcatgtcc tatcagcttg ttggtggggt 


240 


aacggcctac 


caaggctacg 


acgggtagct ggtctgagag gatgatcagc cacactggca 


300 


ctgagatacg 


ggccagactc 


ctacgggagg cagcagtgag gaatattgcg caatgggcga 


360 


aagcctgacg 


cagcgacgcc 


gcgtggggga tgaaggtttt cggattgtaa acccctttca 


420 


tgaggaaaga 


taaagtgggt 


aaccacttag acggtacctc aagaagaagc cacggctaac 


480 


ttcgtgccag 


cagccgcggt 


aatacgaagg tggcaagcgt tgttcggatt tactgggcgt 


540 


aaagagcacg 


taggcggttg 


ggaaagcctc ttgggaaatc tcccggctta accgggaaag 


600 


ttcgagaggt 


actattcagc 


tagaggacgg gagaggagcg cggaattccc ggtgtagcgg 


660 


tgaaatgcgt 


agatatcggg 


aagaaggccg gtggcgaagg cggcgctctg gaacgtacct 


720 


gacgctgagg 


tgcgaaagcg 


tggggagcaa acaggattag ataccctggt agtccacgcc 


780 


ctaaacgatg 


ggtactaagt 


gtcggcggtt taccgtcggt gccgcagcta acgcagtaag 


840 


taccccgcct 


ggggagtacg 


gccgcaaggt tgaaactcaa aggaattgac gggggcccgc 


900 


acaagcggtg 


gagcatgtgg 


tttaattcga cgcaacgcga agaaccttac ccaggttgga 


960 


catgctcgtg 


gtacgaacct 


gaaagggtga ggaccttgaa agaggagcga gctcaggtgc 


1020 


tgcatggctg 


tcgtcagctc 


gtgccgtgag gtgttgggtt aagtcccgca acgagcgtaa 


1080 


cccctgtctt 


cagttgccat 


cgggtcatgc cgagcactct gaagagactg cccaggataa 


1140 


cggggaggaa 


ggtggggatg 


acgtcaagtc agcatggcct ttatgcctgg ggctacacac 


1200 


gtgctacaat 


gaccggtaca 


gagggttgca atcccgcaag ggggagccaa tctcaaaaaa 


1260 


ccggcctcag 


ttcagattgg 


ggtctgcaac tcgaccccat gaaggtggaa tcgctagtaa 


1320 


tcgcggatca 


gcacgccgcg 


gtgaatacgt tcccgggcct tgtacacacc gcccgtcaca 


1380 


ccacgaaagt 


cagctgtacc 


agaagtcact ggcgccaacc cgcaaggggg gcaggtgccc 


1440 


aaggtatggt 


tggtaattgg 


ggtgaagtcg taa 

Page 5 
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<210> 6 
<211> 1473 
<212> DNA 
<213> unknown 

<220> 



<223> NOB 


R21c28 16S 


rDNA 










<400> 6 
atcctggctc 


agaacgaacg 


ctgcggcgcg 


cctaacacat 


gcaagtcgaa 


cgagaatccg 


60 


ggcaacctgg 


tagtaaagtg 


gcgaacgggt 


gaggaataca 


tgggtaacct 


gcccttgaga 


120 


atggaataac 


ctatcgaaag 


atgggctaat 


accatatacg 


cttcctgatt 


cgaggattgg 


180 


gaaggaaagt 


cgtatcgagg 


atacggcgtt 


caaggagggg 


ctcatggcct 


atcagcttgt 


240 


tggtggggta 


acggcctacc 


aaggcaacga 


cgggtagctg 


gtctgagagg 


atgatcagcc 


300 


acactggcac 


tgagatacgg 


gccagactcc 


tacgggaggc 


agcagtgagg 


aatattgcgc 


360 


aatgggcgaa 


agcctgacgc 


agcgacgccg 


cgtgggggat 


gaaggttttc 


ggattgtaaa 


420 


cccctttcag 


gaggaaagat 


aaggcaggtt 


actgcctgga 


cggtacctcc 


agaagaagcc 


480 


acggctaact 


tcgtgccagc 


agccgcggta 


atacgaaggt 


ggcgagcgtt 


gttcggattt 


540 


actgggcgta 


aagagcgcgt 


aggcggttag 


gtaagcctct 


tgtggaatct 


ccggcttaac 


600 


cgggaatagt 


cgagggtaac 


tgcttagcta 


gagggcggga 


gaggagtgcg 


gaattcccgg 


660 


tgtagcggtg 


aaatgcgtag 


atatcgggaa 


gaaggccggt 


ggcgaaggcg 


gcactctgga 


720 


acgcacctga 


cgctgaggcg 


cgaaagcgtg 


gggagcaaac 


aggattagat 


accctggtag 


780 


tccacgccct 


aaacgatggg 


cactaagtgt 


cggcggttta 


ccgccggtgc 


cgcagctaac 


840 


gcagtaagtg 


ccccgcctgg 


ggagtacggc 


cgcaaggttg 


aaactcaaag 


gaattgacgg 


900 


gggcccgcac 


aagcggtgga 


gcatgtggtt 


taattcgacg 


caacgcgaag 


aaccttaccc 


960 


aggttggaca 


tgcaagtagt 


aagaacctga 


aagggggatg 


agcccgcaag 


ggcagcttgc 


1020 


tcaggtgctg 


catggctgtc 


gtcagctcgt 


gccgtgaggt 


gttggttaag 


tcccgcaacg 


1080 


agcgtaaccc 


ctgtcttcag 


ttgccatcgg 


gtcatgccgg 


gcactctgga 


gagactgccc 


1140 


aggataacgg 


ggaggaaggt 


ggggatgacg 


tcaagtcagc 


atggccttta 


tgcctggggc 


1200 


tacacacgtg 


ctacaatgac 


cggtacaaag 


ggttgcaatc 


ccgcaagggt 


gagctaatct 


1260 


caaaaaacca 


gtctcagttc 


ggatcgcagt 


ctgcaactcg 


actgcgtgaa 


gctggaatcg 


1320 


ctagtaatcg 


gagatcagca 


cgctccgatg 


aatacgttcc 


cgggccttgt 


acacaccgcc 


1380 


cgtcacacca 


tgggagtcgg 


ctgctccaga 


agtagttatc 


ttaacccgca 


aggagggagg 


1440 


ctaccaagga 


tcggtcggtg 


actggggtga 


agt 






1473 



<210> 7 
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<211> 1480 
<212> DNA 
<213> unknown 

<220> 

<223> NOB B7cl0 16S rDNA 



<400> 7 
catggctcag 


aacgaacget 


gcggcgcgcc 


taacacatgc 


aagtcgaacg 


agaatceggg 


60 


gcaactcggt 


agtaaagtgg 


egaaegggtg 


aggaatacat 


gggtaacctg 


cccttgaaag 


120 


tggaataacc 


tatcgaaaga 


tgggctaata 


ccatatacgc 


ttcctagttt 


geggattagg 


180 


aaggaaagtc 


gtatcgagga 


tacggtgttc 


aaggaggggc 


teatggecta 


tcagcttgtt 


240 


ggtggggtaa 


tggcctacca 


aggcaacgac 


gggtagctgg 


tctgagagga 


tgatcageca 


300 


cactggcact 


gagataeggg 


ccagactcct 


aegggaggea 


gcagtgagga 


atattgegea 


360 


atgggcgaaa 


gcctgacgca 


gcgacgccgc 


gggggggatg 


aaggttttcg 


gattgtaaac 


420 


ccctttcagg 


agggaagaaa 


aagcgggtaa 


ccgcccggac 


ggtacctcca 


gaagaageca 


480 


cggctaactt 


cgtgccagca 


gecgeggtaa 


tacgaaggtg 


gcgagcgttg 


tteggattta 


540 


ctgggcgtaa 


agagegegta 


ggcggttagg 


taagectett 


gtgaaagctc 


ccggcttaac 


600 


cgggaatggt 


cgaggggaac 


tacttagcta 


gagggeggga 


gaggagtgcg 


gaattccegg 


660 


tgtagcggtg 


aaatgegtag 


atategggaa 


gaaggccggt 


ggcgaaggcg 


gcactctgga 


720 


acgcacctga 


cgctgaggcg 


egaaagegtg 


gggagcaaac 


aggattagat 


accctggtag 


780 


tccacgccct 


aaacgatggg 


cactaagtgt 


eggeggttta 


ccgtcggtgc 


cgcagctaac 


840 


gcagtaagtg 


ccccgcctgg 


ggagtaegge 


cgcaaggttg 


aaactcaaag 


gaattgaegg 


900 


gggcccgcac 


aagcggtgga 


gcatgtggtt 


taattcgacg 


caacgegaag 


aaccttaccc 


960 


aggttggaca 


tgcaagtagt 


aagaacctga 


aaggggatga 


gcccgcaagg 


agettgetea 


1020 


a at a eta cat 


aactatcatc 

yy u *-y ^ ^-y 


aoctcatacc 


ataaaatatt 


y y y v. l.ciclm »- 




1080 


cgtaacccct 


gtcttcagtt 


gecategggt 


catgccgggc 


actctggaga 


gactgcccag 


1140 


gataaegggg 


aggaaggtgg 


ggatgacgtc 


aagtcagcat 


ggcctttatg 


cctggggcta 


1200 


cacacgtgct 


acaatgaccg 


gtacaaaggg 


ttgcaatccc 


gtaaggggga 


gctaatctca 


1260 


aaaaacegge 


ctcagttcag 


attggggtct 


gcaactcgac 


cccatgaagg 


tggaatcget 


1320 


agtaatcggg 


gatcagcacg 


ccgcggtgaa 


tacgttcccg 


ggccttgtac 


atattgtccg 


1380 


tcacagcacg 


aaagtcagct 


gtaccagaag 


ttgctggcgc 


taacccgtaa 


ggaggcaggt 


1440 


geccaaggta 


tggttggtaa 


ttggggtgaa 


gtcgtaacaa 






1480 



<210> 8 
<211> 1490 
<212> DNA 
<213> Unknown 
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<220> 

<223> NOB B7c7 16S rDNA 



<400> 8 
tttgatcatg 


gctcagaacg 


aacgctggcg gcgcvvctaa 


cacatgcaag 


tcgaacgaga 


60 


atccggggca 


actcggtagt 


aaagtggcga acgggtgagg 


aatacatggg 


taacctgccc 


120 


ttgaaagtgg 


aataacctat 


cgaaagatgg gctaatacca 


tatacgcttc 


ctagtttgcg 


180 


gattaggaag 


gaaagtcgta 


tcgaggatac ggtgttcaag 


gaggggctca 


tggcctatca 


240 


gcttgttggt 


ggggtaatgg 


cctaccaagg caacgacggg 


tagctggtct 


gagaggatga 


300 


tcagccacac 


tggcactgag 


atacgggcca gactcctacg 


ggaggcagca 


gtgaggaata 


360 


ttgcgcaatg 


ggcgaaagcc 


tgacgcagcg acgccgcgtg 


ggggatgaag 


gttttcggat 


420 


tgtaaacccc 


tttcaggagg 


gaagaaaaag cgggtaaccg 


cccggacgat 


acctccagaa 


480 


gaagccacag 


ctaacttcgt 


gccagcaacc gcggtaatac 


aagggtagcg 


aacgttgttc 


540 


aaatttacta 


ggcgtaaaga 


gcacatagac aattaggtaa 


gcctcttgtg 


aaagctcccg 


600 


gcttaaccgg 


gaatggtcga 


ggggaactac ttagctagaa 


aacaggagaa 


aagtacgaaa 


660 


ttcccaatat 


aacaataaaa 


tacataaata tcaaaaagaa 


ggccggtggc 


gaaggcggca 


720 


ctctggaacg 


cacctgacgc 


tgaggcgcga aagcgtgggg 


agcaaacagg 


attagatacc 


780 


ctggtagtcc 


acgccctaaa 


cgatgggcac taagtgtcgg 


cggtttaccg 


tcggtgccgc 


840 


agctaacgca 


gtaagtgccc 


cgcctgggga gtacggccgc 


aaggttgaaa 


ctcaaaggaa 


900 


ttgacggggg 


cccgcacaag 


cggtggagca tgtggtttaa 


ttcgacgcaa 


cgcgaagaac 


960 


cttacccagg 


ttggacatgc 


aagtagtaag aacctgaaag 


gggatgagcc 


cgcaaggagc 


1020 


ttgctcaggt 


gctgcatagc 


tgtcgtcaac tcgtgccata 


aagtgttggg 


ttaagtccca 


1080 


caacaagcgt 


aacccctgtc 


ttcagttgcc atcgggtcat 


gccgggcact 


ctggagagac 


1140 


LLJ LCLdyy d L 


ddcggggagg 


aaggtgggga tgacgtcaag 


tcagcatggc 


ctttatgcct 


1 "> A A 

12UU 


ggggctacac 


acgtgctaca 


atgaccggta caaagggttg 


caatcccgta 


agggggagct 


1260 


aatctcaaaa 


aaccggcctc 


agttcagatt ggggtctgca 


actcgacccc 


atgaaggtgg 


1320 


aatcgctagt 


aatcgcggat 


cagcacgccg cggtgaatac 


gttcccgggc 


cttgtacaca 


1380 


ccgcccgtca 


caccacgaaa 


gtcagctgta ccagaagtcg 


ctggcgctaa 


cccgtaagga 


1440 


ggcaggtgcc 


caaggtatgg 


ttggtaattg gggtgaagtc 


gtaacaaggt 




1490 


<210> 9 
<211> 17 
<212> DNA 
<213> Artificial 










<220> 

<223> PCR 


Primer 


Page 
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<400> 9 

gtttgatcct ggctcag 
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<210> 10 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 10 

ggttaccttg ttacgactt 19 

<210> 11 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 11 

cctacgggag gcagcag 17 

<210> 12 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 12 

gwattaccgc ggckgctg 18 

<210> 13 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 13 

caccgggaat tccgcgctcc tc 22 

<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide Probe 

<400> 14 

gttgccccgg attctcgttc 20 
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<210> 15 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide Probe 

<400> 15 

caccgggaat tccgcgctcc tc 



<210> 16 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide Probe 

<400> 16 

caccgggaat tccgcactcc tc 



<210> 17 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide Probe 

<400> 17 

gctgcctccc gtaggagt 



<210> 18 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide Probe 

<400> 18 

ctcgccagcc acctttccga a 



<210> 19 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 19 

tccggggcaa ccyggta 



<210> 20 
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<211> 16 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 20 
tcmccctttc aggttc 



<210> 21 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 21 

ttcggaaagg tggctggcga g 



<210> 22 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 22 

atctctgyaa ggttccggag 
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